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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inverter 
device that can instantaneously limit current for 
preventing the damage of an element, and can efficiently 
stabilize an electric motor for operating. 
SOLUTION: This inverter device carries our PWM 
modulation for outputting voltage based on a frequency 
command value Fref, and a voltage command vector 
obtained according to a voltage command value that is 
obtained by V/f operation 7 according to the frequency 
command value. In the inverter device, means 12a, 15, 
16, 17, and 11 are provided. IN this case, the means 12a 
detects a current vector consisting of a level 11 of current 
and a current phase 9i, the means 15 obtains a voltage 
limitation value AV being proportional to the amount of 
excess when the current level exceeds a current limitation value Imax, the means 16 converts 
the voltage limitation value to voltage limitation vectors AVq and AVd based on a current 
phase, a voltage correction means 17 adds the voltage limitation vector to the voltage 
command vector, and the means 1 1 corrects the acceleration command of a frequency based 
on the voltage limitation value and current phase. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dcunages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] In the inverter equipment which searches for a voltage command vector, carries out PWM 
modulation based on the aforementioned voltage command vector from a frequency command value and 
the voltage command value calculated according to V / f operation from the aforementioned frequency 
command value, and outputs a voltage A current detection means to detect the current phasor which 
consists of the size and current phase of a current, A voltage-limiting value operation means to calculate 
the voltage-limiting value which is proportional to an exceeded part when the size of the aforementioned 
current exceeds a current-limiting value, A voltage-limiting vector operation means to change the 
aforementioned voltage-limiting value into a voltage-limiting vector based on the aforementioned 
current phase. Inverter equipment characterized by having a voltage amendment means to add the 
aforementioned voltage-limiting vector to the aforementioned voltage command vector, and an 
acceleration correction means to correct an acceleration command of a frequency based on the 
aforementioned voltage-limiting value and the aforementioned current phase. 

[Claim 2] The aforementioned voltage-limiting value operation means is the inverter equipment of the 
claim 1 publication characterized by outputting the result filtered with the first-order-lag VCF to the 
value which is proportional to an exceeded part when the aforementioned current-limiting value is 
exceeded as a voltage-limiting value. 

[Claim 3] The aforementioned voltage-limiting vector operation means is inverter equipment the claim 1 
characterized by changing the aforementioned voltage-limiting value into the vector of the 
aforementioned current phase and an opposite direction, or given in two. 

[Claim 4] The aforementioned voltage-limiting vector operation means is the inverter equipment of the 
claim 3 publication characterized by searching for a voltage-limiting vector, using as 0 the component 
which intersects the aforementioned voltage-limiting value perpendicularly in the aforementioned 
voltage command vector orientation among the vectors of the aforementioned current phase and an 
opposite direction, 

[Claim 5] It is inverter equipment the claim 1 characterized by having the 3rd current-limiting means 
which intercepts the gate while the 2nd current-limiting means which outputs PWM pattern of a null 
voltage compulsorily while the size of a current is over the 2nd current-limiting value bigger than the 
aforementioned current-limiting value, and the size of a current are over the 3rd current-limiting value 
bigger than the current-limiting value of the above 2nd, or given in two. 

[Claim 6] Inverter equipment of the claim 5 publication characterized by having the means which 
repeals a function to the current-limiting means of the above 2nd, and the current-limiting means of the 
above 3rd. 

[Claim 7] A voltage command vector is searched for from a frequency command value and the voltage 
command value calculated according to V / f operation from the aforementioned frequency command 
value. In the current-limiting technique of inverter equipment of performing a protection operation when 
PWM modulation is carried out based on the aforementioned voltage command vector, a voltage is 
outputted and an overcurrent is detected Voltage-limiting value deltaV which is proportional to an 
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exceeded part when the current phasor which consists of a size II of a current and current phase thetai is 
detected and the size of the aforementioned current exceeds current-limiting value Imax is calculated. 
The aforementioned voltage-limiting value deltaV is based on the aforementioned current phase thetai. 
Voltage-limiting vector delta Vq, The current-limiting technique of the inverter equipment characterized 
by changing into deltaVd, adding to the aforementioned voltage command vector, performing a voltage 
amendment, restricting a current to an instant, correcting an acceleration command of a frequency based 
on the aforementioned voltage-limiting value and the aforementioned current phase, and performing 
current limiting with sufficient power luminous efficacy. 

[Claim 8] The aforementioned voltage-limiting value deltaV is the current-Umiting technique of the 
inverter equipment the claim 7 publication characterized by filtering with a first-order-lag VCF to the 
value which is proportional to an exceeded part when the size of the aforementioned current exceeds 
current-limiting value Imax, and removing and outputting a higher harmonic. 
[Claim 9] The aforementioned voltage-limiting vectors delta Vq and delta Vd are the current-limiting 
technique of inverter equipment the claim 7 characterized by changing the aforementioned voltage- 
limiting value deltaV into current phase thetai, vector delta Vq=-deltaVsinthetai (or deltaVq=- 
deltaVxIq/Il) of an opposite direction, and delta Vd=-deltaVcosthetai (or deltad=-deltaVxId/Il), and 
creating it, or given in eight. 

[Claim 10] The aforementioned voltage-limiting vector is the current-limiting technique of the inverter 
equipment the claim 9 publication characterized by asking for deltad component which intersects 
perpendicularly the aforementioned voltage-limiting value deltaV in the aforementioned voltage 
command vector orientation among the vectors delta q and delta d of the aforementioned current phase 
thetai and an opposite direction as 0. 

[Claim 11] a current — a size — the above — current limiting — a value ~ Imax — being big ~ the — two - 

- current limiting ~ a value - Ida ~ ' ~ exceeding --**** - between - compulsory ~ a null voltage ~ 
PWM - a pattern - outputting ~ further ~ a current ~ a size — the above ~ the ~ two ~ current limiting 

- a value - Ida ~ ' ~ being big ~ the ~ three ~ current limiting ~ a value ~ Iclb ~ ' ~ loc ~ ' ~ 
exceeding --****— between ~ 

[Claim 12] The current-limiting technique of the inverter equipment the claim 1 1 publication 
characterized by it being possible to repeal the protection feature by the above 2nd and the 3rd current- 
limiting value. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the inverter equipment which 
strengthened suppression of the overcurrent at Ihe time of driving an induction motor etc. by V / f 
control. 
[0002] 

[Prior art] A current will become large if there are sudden acceleration and sudden change of a load in 
case V / f control of the induction motor are carried out conventionally. In this case, since an element 
will be destroyed if the current which exceeds a permissible dose to the semiconductor device of inverter 
equipment flows, overcurrent level is set up, and if the current exceeding this flows, an overcurrent 
protection will work and it will be made to inhibit a breakdown of an element by gate cutoff. Moreover, 
the gate cutoff by the overcurrent protection was performing protection of current limiting and a 
semiconductor on level lower than previous overcurrent level using the gate cutoff circuit with the 
function which carries out an automatic resetting, and the current-limiting circuit which outputs 0 
voltage pattern to still low level, in order that the need for rebooting might come out. Moreover, the 
technique of detecting the size of a current and correcting a frequency, and when a current increased 
during acceleration, acceleration was stopped, and when a current increased during steady operation, the 
control which observed only the size of a current, such as lowering a frequency, was performed. 
[0003] Next, an example is shown and the practice of the conventional V / f control is explained. 
Drawing 5 is the control-block view of the conventional V / f control. Drawing 8 is voltage command 
Vq* in a certain power running status of V / f control which is shown in drawing 5 . It is current I and 
the thing which showed an example of the voltage component of a motor, and d shaft is taken to the 
criteria phase of a control output here, and the control gestalt which controls the voltage of q shaft set as 
the position of 90 degrees from d shaft is shown, theta expresses the position of a certain d shaft 
involved the criteria position (for example, U phase) with V / f control shown in drawing 5 , The 
frequency command operation part 1 calculates an acceleration frequency from the acceleration time 
which inputted frequency command Fref and was set up by the acceleration command operation means 
2, integrates with it by the acceleration frequency integration means 3, and if it becomes the frequency 
command value set up by the command value limit means 4, as it stops acceleration, it will create the 
frequency command in this time. Moreover, if a lower limit turns into a frequency command value by 
the command value limit means 4 in the speed with which it integrated by the acceleration frequency 
integration means 3 at the time of a slowdown, it will be made to stop a slowdown. The slip frequency 
means 5 calculates the slip frequency of a motor from a torque part current detection value, and asks for 
an output frequency 6. V / f operation part 7 is voltage command Vq* from a frequency-voltage pattern 
which is shown in drawing 7 from an output frequency. It asks. Moreover, it finds the integral by the 
phase operation means 8 from an output frequency, asks for output phase theta, changes into PWM 
pattern from voltage command Vq*, Vd* (value 0), and theta in quest of a voltage command of a three 
phase circuit (UVW phase) by PWM command operation part 9, it outputs to the gate driver circuit 10, 
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and a voltage is impressed to a motor IM. Moreover, when current detection means 12b detects the size 
II of a current and the size of II becomes large by acceleration amendment means 1 lb as a urinal stall 
(idle state) prevention measure conventionally, if it is under steady operation, if it is under acceleration, 
acceleration will be made late, and it will be made to accelerate with a negative value (slowdown). 
However, when there are sudden acceleration and a rapid load effect, the increase in a current cannot be 
suppressed, but a urinal stall may be started and carried out to a hard overcurrent protection. 
[0004] The measures which prevent a urinal stall are taken, creating a current-limiting circuit which is 
shown in drawing 6 to this problem, and suppressing a current. Like drawing 6 , it is changed into the 
voltage of UVW phase from dq shaft by voltage conversion means 9a in PWM command operation part 
9, triangular- wave comparator 9b performs PWM modulation for this, a current-limiting circuit is added 
to the usual configuration of creating a gate drive signal through an inverter circuit and the ON-delay 
circuit 26, and the breakdown of a semiconductor device is prevented. First, overcurrent level is divided 
into the three-stage of Ioc>Iclb>Icla drawing, and a comparator 21 compares the current detection value 
II and the overcurrent level loc, when II is larger than loc, a latch circuit 24 is latched, and a gate cutoff 
signal is chosen by the gate cutoff selection circuitry 27, and it outputs. In addition, a latch circuit 24 is 
reset by reset signal from a controller to predetermined timing. The result with which the current 
compared the current detection value II and the next current-limiting level Iclb by the comparator 20 
from it in the parvus case is latched to a latch circuit 23, and a gate cutoff signal is outputted by the gate 
cutoff selection circuitry 27. This comparator 20 and latch circuit 23 are called CLB circuit. 
Furthermore, in a parvus case, a current compares the current detection value II with its next current- 
limiting level Ida by the comparator 19, if II is larger, ON signal is latched by the latch circuit 22, and 0 
voltage pattern created by the zero voltage change circuit 25 by 0 voltage pattern generator 18 in the 
signal is outputted. This comparator 19, a latch circuit 22 and 0 voltage pattern occurrence circuit 18, 
and the zero voltage change circuit 25 are named generically, and it is called CLA circuit. Latch circuits 
22 and 23 are automatically reset by a certain set-up timing CLK. Operation is continuable, restricting a 
current, since it is not a gate cutoff, although the current detection value II is lower than the overcurrent 
level loc, and it becomes the gate drive signal of a fixed pattern by this when larger than current-limiting 
level Ida. However, with the overcurrent-protection policy only by the size of such a current, since 
power will not be supplied to a motor while a current increases conversely and CLA and CLB circuit are 
operating if a voltage is made small in the regeneration status of a motor, the point that luminous 
efficacy falls cannot be denied. Next, there is a formula which rectified the voltage using the current and 
the voltage-limiting vector of an opposite direction which were detected, gives PI control to a voltage- 
limiting magnitude of a vector, and was made to rectify the speed command as formulae other than the 
amendment by the size of a current. 
[0005] 

[Object of the Invention] However, there is a case which a current cannot be restricted according to the 
status of a motor in this way, but a current becomes large conversely, and an overcurrent protection 
commits, and carries out a urinal stall by gate cutoff where a current is made to increase conversely if a 
voltage is made small when a motor is in the regeneration status, since the size of the size of a current to 
a voltage is rectified in the case of the formula of drawing 6 and current limiting is performed. 
Moreover, in the formula using zero voltage, since a current is distorted and supply of the power to a 
motor is lost, luminous efficacy will become bad as a result. For this reason, in spite of having desired 
the current-limiting technique with sufficient power luminous efficacy, dropping a current certainly, 
there was a problem that the request was not yet filled. Furthermore, although it is enabled to reduce a 
current when a voltage is rectified using the current and the voltage-limiting vector of an opposite 
direction which were detected, PI control is given to a voltage-limiting vector and an amendment case 
compensates a voltage with a current and the vector of an opposite direction for a speed command 
Although an amendment works when a motor is in the power running status in order to give the PI 
control which observed only the size of a current to the speed command, in regeneration, a frequency 
amendment does a bad influence conversely, and it may stop restricting a current. Moreover, since the 
amendment technique of a speed is PI control, when a momentarily big load is applied, in order that the 
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big frequency amendment according to it may enter, it is easy to become a labile. Moreover, integration 
collects in the unstable status and there is danger of an overrun. In order to add an amendment even in 
the orientation in which it and the orientation of the amendments DVq and DVd of a voltage cross at 
right angles not only with armature-voltage control shaft orientations but with it, there was a problem 
that it was difficult to suppress occurrence of faults, such as a hunting, and a stability could not be 
secured. Therefore, it is in the purpose of this invention offering the inverter equipment with possible it 
not being concerned with the status of a motor, but restricting a current certainly, preventing a 
breakdown and urinal stall of an element, and making a motor operate stably efficiently, and its current- 
limiting technique. 
[0006] 

[The means for solving a technical problem] In order to attain the above-mentioned purpose, invention 
given in a claim 1 In the inverter equipment which searches for a voltage command vector, carries out 
PWM modulation based on the aforementioned voltage command vector from a frequency command 
value and the voltage command value calculated according to V / f operation from the aforementioned 
frequency command value, and outputs a voltage A current detection means to detect the current phasor 
which consists of the size and current phase of a current, A voltage-limiting value operation means to 
calculate the voltage-limiting value which is proportional to an exceeded part when the size of the 
aforementioned current exceeds a current-limiting value, A voltage-limiting vector operation means to 
change the aforementioned voltage-limiting value into a voltage-limiting vector based on the 
aforementioned current phase. It has a voltage amendment means to add the aforementioned voltage- 
limiting vector to the aforementioned voltage command vector, and an acceleration correction means to 
correct an acceleration command of a frequency based on the aforementioned voltage-limiting value and 
the aforementioned current phase. Moreover, invention given in a claim 2 is characterized by the 
aforementioned voltage-limiting value operation means outputting the result filtered with the first-order- 
lag VCF to the value which is proportional to an exceeded part when the aforementioned current- 
limiting value is exceeded as a voltage-limiting value. Moreover, invention given in a claim 3 is 
characterized by changing the aforementioned voltage-limiting value into the vector of the 
aforementioned current phase and an opposite direction by the aforementioned voltage-limiting vector 
operation means. Moreover, it is characterized by for the aforementioned voltage-limiting vector 
operation means setting to 0 the component which intersects the aforementioned voltage-limiting value 
perpendicularly in the aforementioned voltage command vector orientation among the vectors of the 
aforementioned current phase and an opposite direction, and invention given in a claim 4 searching for a 
voltage-limiting vector. Moreover, invention given in a claim 5 is equipped with the 3rd current-limiting 
means which intercepts the gate while the 2nd current-limiting means which outputs PWM pattern of a 
null voltage compulsorily while the size of a current is over the 2nd current-limiting value bigger than 
the aforementioned current-limiting value, and the size of a current are over the 3rd current-limiting 
value bigger than the current-limiting value of the above 2nd. Moreover, invention of a publication 
equips the claim 6 with the means which repeals a function to the current-limiting means of the above 
2nd, and the current-limiting means of the above 3rd. Moreover, invention of a publication asks a claim 
7 for a voltage command vector from a frequency command value and the voltage command value 
calculated according to V / f operation from the aforementioned frequency command value. In the 
current-limiting technique of inverter equipment of performing a protection operation when PWM 
modulation is carried out based on the aforementioned voltage command vector, a voltage is outputted 
and an overcurrent is detected Voltage-limiting value deltaV which is proportional to an exceeded part 
when the current phasor which consists of a size II of a current and current phase thetai is detected and 
the size of the aforementioned current exceeds current-limiting value Imax is calculated. The 
aforementioned voltage-limiting value deltaV is based on the aforementioned current phase thetai. 
Voltage-limiting vector delta Vq, It is characterized by changing into delta Vd, adding to the 
aforementioned voltage command vector, performing a voltage amendment, restricting a current to an 
instant, correcting an acceleration command of a frequency based on the aforementioned voltage- 
limiting value and the aforementioned current phase, and performing current limiting with sufficient 
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power luminous efficacy. Moreover, invention given in a claim 8 is characterized by filtering the 
aforementioned voltage-limiting value deltaV with a first-order-lag VCF to the value which is 
proportional to an exceeded part when the size of the aforementioned current exceeds current-limiting 
value Imax, and removing and outputting a higher harmonic. Moreover, for invention given in a claim 9, 
the aforementioned voltage-limiting vectors delta Vq and delta Vd are current phase thetai and vector 
deltaq^-deltaVsinthetai Q of an opposite direction about the aforementioned voltage-limiting value 
deltaV. Or it is characterized by changing into delta Vq=-deltaVxIq/Il and deltad=-deltaVcosthetai (or 
deltad=-deltaVxId/Il), and creating. Moreover, it is characterized by asking for deltad component to 
which invention given in a claim 10 intersects perpendicularly the aforementioned voltage-limiting 
value deltaV in the aforementioned voltage command vector orientation among the vectors delta q and 
delta d of the aforementioned current phase thetai and an opposite direction as 0, and the aforementioned 
voltage-limiting vector is ******** moreover ~ a claim ~ 1 1 ~ a publication ~ invention ~ a current — 
a size - the above ~ current limiting — a value ~ Imax - being big — the — two - current limiting ~ a 
value ~ Ida ~ ' ~ exceeding --**** — between — compulsory — a null voltage ~ PWM ~ a pattern — 
outputting ~ further — a current ~ a size ~ the above ~ the — two ~ current limiting - a value — Ida - ' 
~ being big - the three ~ current limiting - a value ~ Iclb ~ Moreover, invention given in a claim 12 
is characterized by it being possible to repeal the protection feature by the above 2nd and the 3rd 
current-limiting value. 

[0007] According to this inverter equipment and its overcurrent suppression technique, voltage-limiting 
value deltaV proportional to an exceeded part which exceeded overcurrent limiting value Imax by 
drawing 1 is calculated. While suppression of a momentary overcurrent is enabled by changing a 
voltage-limiting value into the voltage-limiting vectors delta Vq and delta Vd based on the current 
phase, and adding to a voltage command vector By correcting an acceleration command of a frequency 
based on voltage-limiting value deltaV and current phase thetai, restricting a current, a urinal stall can be 
avoided and it can operate efficiently. Since the voltage-limiting vector was searched for at that time 
after letting a first-order-lag VCF (K/l+Ts) pass to voltage-limiting value deltaV, the stable 
compensation which removed the harmonic content contained in a current is enabled. Moreover, since it 
compensates in quest of a voltage-limiting vector so that it may become the orientation of a current, and 
an opposite direction in case voltage-Umiting value deltaV is changed into the voltage-limiting vectors 
delta Vq and delta Vd, it is enabled to restrict a current to an instant to intended use, such as a resistance 
load. Moreover, when controlling a motor etc., as it is set to 0, a stable current-limiting control is 
attained among the current of a voltage-limiting vector, and the component of an opposite direction in 
orientation component delta Vd which intersects perpendicularly with a voltage command vector by it 
being made to compensate only to the orientation of the voltage command vector by which V / f control 
is carried out. As a cure against protection when the above current limiting does not work normally 
While the size II of a current is over 2nd overcurrent limiting value Ida' bigger than overcurrent 
limiting value Imax While outputting PWM pattern of a null voltage compulsorily, performing a 
protection operation and the size of a current being over the 3rd overcurrent limiting value Iclb' or loc' 
bigger than 2nd overcurrent limiting value Ida' the gate ~ intercepting ~ protecting - making — **** — 
since ~ a current — a size ~ I — one ~ an overcurrent — limiting value — Imax — large ~ exceeding — 
even if — the ~ two — the ~ three ~ an overcurrent — limiting value — one ~ c ~ one ~ a ~ ' ~ Iclb ~ ' ~ 
loc — ' — a three-stage — protection ~ carrying out — having ~ since — certain and safe overcurrent 
suppression - possible ~ becoming . The size relation of the setting level in this case serves as 
Ioc'>Iclb'>Icla' >Imax. Therefore, in the case of this invention, by the suppression by overcurrent 
limiting value Imax, since almost can be suppressed, CLA to which the overcurrent level in 
conventional was set, the setting level loc and Iclb of CLB circuit, and the value of Ida** can be raised. 
Moreover, since a control of overcurrent limiting value Imax is almost sufficient, the broad control is 
enabled, as change means 29a and b which repeal CLA and CLB circuit are prepared and ON/OFF of 
CLA and the CLB circuit can be carried out. 
[0008] 

[Gestalt of implementation of invention] Hereafter, the gestalt of enforcement of this invention is 
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explained with reference to drawing. Drawing 1 is the control-block view of V / f control by the inverter 
equipment concerning the gestalt of enforcement of this invention. Drawing 2 is a vector diagram at the 
time of a control of the inverter equipment shown in drawing 1 , Drawing 3 is a vector diagram at the 
time of setting Vd to 0 in drawing 2 . Drawing 4 is the block diagram of the current-limiting circuit of 
the inverter equipment shown in drawing 1 . A current-limiting acceleration amendment means by 
which 11a corrects acceleration in drawing 1 , A frequency command change means by which 11a' 
changes an output frequency to a frequency command at the time of current limiting, A current detection 
means by which 12a outputs the size II of a current, and current phase thetai, A current comparison 
means by which 13 compares the detection current II with overcurrent limiting value Imax, The limit 
circuit where 14 outputs a comparison result, a voltage-limiting value operation means by which 15 
calculates voltage-limiting value deltaV, a voltage-limiting vector operation means by which 16 
searches for the voltage-limiting vectors delta Vq and delta Vd, 17a, and b are the addition meanses of a 
voltage-limiting vector. In addition, in drawing 4 which omits the explanation which gives the same sign 
to the same configuration as other drawing 5 , and overlaps it, 29a and 29b are the invalid meanses of a 
current-limiting circuit, and the 2nd current-limiting value, Iclb', and loc' of Ida' are the 3rd current- 
limiting value. In addition, the explanation which gives the same sign to the same configuration as other 
drawing 6 , and overlaps it is omitted. 

[0009] An operation is explained below. First, by current detection means 12a, the size II of a current 
and current phase thetai to criteria phase theta are calculated, the size II of a current is subtracted from 
current-Hmiting value Imax set up by the current comparison means 13, by the limit circuit 14, when a 
subtraction result is negative, it is referred to as 0, and gain and filtering (K/l+Ts) are performed with 
the voltage-limiting operation means 15, and voltage-limiting value deltaV is calculated. In the voltage- 
limiting vector operation means 16, the delta Vq=-deltaVsinthetaideltaVd=-deltaVcosthetaidq shaft 
voltage-limiting values delta Vq and delta Vd are calculated by the following formula from voltage- 
limiting value deltaV and current phase thetai which were calculated. In addition, the same result is 
obtained even if it asks as deltaVq=-deltaVxIq/IldeltaVd=-deltaVxId/Il using the current detection 
values Id and Iq. Next, it is delta Vq and delta Vd which were calculated Voltage command Vq* and 
Vd* It adds by the addition meanses 17a and 17b, changes into PWM pattern in quest of a voltage 
command of a three phase circuit (UVW phase) by PWM command operation part 9 in quest of the 
output voltage commands Vq and Vd, and outputs to the gate driver circuit 10, and a voltage is 
impressed to a motor IM, It enables this to restrict a current to an instant. The relation of voltage- 
limiting vector deltaV in the meantime, voltage command vector V*, and current-phasor I shows the 
case of the power running status to drawing 2 (a), and shows the case of the regeneration status to 
drawing 2 (b). By drawing 2 (a), voltage-limiting vector deltaV of a current and an opposite direction is 
added to voltage command V* on q shaft, applied-voltage V is made small, and a mode that current- 
phasor I is restricted is shown. A mode that add deltaV in this orientation conversely, enlarge applied- 
voltage V in the state of the regeneration shown in drawing 2 (b), and current-phasor I is restricted is 
shown. Thus, it is enabled to restrict a current to an instant regardless of the status of a motor, 
[0010] Moreover, when controlling a motor etc. by V / f control, it may become unstable according to 
the status of a motor or a load. If a voltage amendment is performed to each dq shaft like drawing 2 such 
in the status, although q shaft orientations are controllable, since d shaft orientations are not controlling, 
they may stop avoiding an unstable state. Therefore, it is only delta Vq, using deltaVd as 0, as shovm in 
drawing 3 Voltage command V* It enables it to avoid this by controlling to add. Drawing 3 (a) shows 
the power running status, drawing 3 (b) shows the regeneration status, in drawing 3 (a), voltage-limiting 
vector deltaVq of an opposite direction is added to voltage command V*, voltage V is made small, and 
current I is restricted. In the case of drawing 3 (b), voltage V is enlarged conversely, and it has restricted 
current I. When a current actually becomes large, a control is normal, and if there is a rotational 
frequency to some extent, in order to increase to q shaft orientation, the amendment of only delta Vq is 
enough as the suppression capacity of a current. Although it is enabled to restrict a current to an instant 
by the above operation, when a current is restricted regularly and it takes the luminous efficacy of a 
motor into consideration, it is necessary to correct a frequency. Since it corresponds to this, using 
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current phase thetai, the status of a motor judges power running or regeneration, and current-limiting 
acceleration amendment means 11a shown in drawing 1 sets up the correction orientation of 
acceleration, and corrects the size of acceleration using voltage-limiting value deltaV. The amount of 
corrections is calculated using the set point or the load orientation component calculated value of 
voltage-limiting value deltaV. Moreover, current-limiting acceleration amendment means 1 la outputs 
the frequency command at the time of current limiting so that the minimum value may be set to 0 
according to the status of a load, when maximums are the highest frequency and power running in 
regeneration, and it changes an output frequency to a frequency command by frequency command 
change means 1 la' at the time of current limiting. 

[001 1] In addition, various ****s, such as the technique of referring to only q shaft current, and the 
technique of calculating from reactive power, omit decision of power running/regeneration here. A hand 
of cut and the load orientation perform an acceleration amendment as follows. 

a) In the case of power running, rectify to a positive side by right rotation. 

b) In regeneration, rectify to a negative side by right rotation. 

c) In the case of power running, rectify to a negative side by the reverse rotation. 

d) In regeneration, rectify to a positive side by the reverse rotation. 

If the simplest technique of an acceleration amendment is a power running load when voltage-limiting 
value deltaV is not 0, if it is under acceleration, it will stop acceleration, and if it is among power 
running when deltaV is not 0, if it is under steady operation, if it is [ be / it ] under a slowdown and 
regeneration, although it is the technique of substituting the degree set point of acceleration and 
deceleration for acceleration so that it may be accelerated, it can fully suppress an overcurrent also by 
such technique. Moreover, the current-limiting circuit shown in drawing 4 is used as a cure against 
protection of a sake when there is unexpected current variation. In the circuit of drawing 4 , when the 
detection current II is larger than overcurrent level loc' larger than current-limiting value Imax, a gate 
cutoff signal is chosen and outputted by the gate cutoff circuit 27. From it, a current II will output a gate 
cutoff signal similarly, if the current II of a parvus case is still large as compared with current-limiting 
level Iclb'. A current II is smaller than it, and when larger than current-limiting level Ida', 0 voltage 
pattern will be outputted. The size relation of each level in this case is as follows. 
Since the limit also of an Ioc*>Iclb'>Icla' >Imax deer is attained in most fraction by control of the 
voltage-limiting vectors delta Vq and delta Vd shown in drawing 1 , a current-limiting acceleration 
amendment, etc.. It overcurrent-level[ each ]-Iocs. each overcurrent level loc', Iclb', and Ida ~ ' ~ the 
conventional example of drawing 6 ~ having been shown ~ it corresponds ~ It is enabled to set up with 
the value (Ioc'> loc, Iclb'>Iclb, Icla'>Icla) which raised Iclb and Ida, and urinal stall prevention is 
achieved. Moreover, by some intended use, since a control of drawing 1 may be enough, the current- 
limiting circuit of drawing 4 can be separated by the invalid meanses 29a and 29b, it can be made an 
invalid, and the change section of O voltage change circuit 25 and the gate cutoff selection circuitry 27 
can be excepted. In addition, any formula is sufficient as it as long as this invalid means 29 can carry out 
ON/OFF with the gestalt (automatic/hand control is also an implication) of a request of a current- 
limiting circuit. Thus, according to the gestalt of this enforcement, the size II of phase thetai of a current 
and a current is detected. While compare the size II and current-limiting value Imax of a current, 
calculate voltage-Umiting value deltaV, change this so that it may become a current phase and an 
opposite direction, and the voltage-limiting vectors delta Vq and delta Vd are searched for, it adds to a 
voltage command and momentary current limiting is made possible By correcting acceleration using 
voltage-limiting value deltaV and current phase thetai, it is enabled to prevent a urinal stall and to 
operate efficiently. 
[0012] 

[Effect of the invention] As explained above, according to this invention, by being proportional to the 
part which exceeded the current-limiting value to the voltage command, and adding the voltage-limiting 
vector of the component on the voltage command shaft of a current phasor, an opposite direction, or the 
opposite directions, a current can be restricted now to an instant and a urinal stall can be further 
prevented certainly with a breakdown of the element by the current by giving the current-limiting 
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technique of three level, moreover, a voltage-limiting value and a current phase to acceleration ~ an 
amendment ~ by things, a current can be restricted regularly and an induction motor etc. can be operated 
efficiently 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[An easy explanation of a drawing] 

[ Drawing 1 ] It is the control -block view of V / f control by the inverter equipment concerning the 
gestalt of the real paper of this invention. 

[ Drawing 2 ] It is a vector diagram at the time of a control of the inverter equipment shown in drawing 

i. 

[ Drawing 3 ] It is a vector diagram at the time of setting Vd to 0 in drawing 2 . 

[ Drawing 4 ] It is the block diagram of the current-limiting circuit of the inverter equipment shown in 

drawing 1 . 

[ Drawing 5 ] It is the control-block view of V / f control by the conventional inverter equipment. 

[ Drawing 6 ] It is the block diagram of the current-limiting circuit of the inverter equipment shown in 

drawing 5 . 

[ Drawing 7 ] It is drawing showing the conventional frequency-voltage pattern. 

[ Drawing 8 ] It is a vector diagram at the time of a control of the conventional inverter equipment. 

[An explanation of a sign] 

1 Frequency Command Operation Part 

2 Acceleration Command Operation Means 

3 Acceleration Frequency Integration Means 

4 Command Value Limit Means 

5 Slip Frequency Operation Means 

6 Output Frequency 

7 V / F Operation Part 

8 Phase Operation Means 

9 PWM Command Operation Part 

10 Gate Driver Circuit 

11a Current-limiting acceleration amendment means 
11a' Frequency command change means 
12a Current detection means 

13 Current Comparison Means 

14 Limit Circuit 

15 Voltage-Limiting Value Operation Means 

16 Voltage-Limiting Vector Operation Means 
17a q shaft addition means 

17b d shaft addition means 

18 0 Voltage Pattern Occurrence Circuit 

19, 20,21 Comparator 

22, 23, 24 Latch circuit 

25 0 Voltage Change Circuit 

26 ON-Delay Circuit 
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27 Gate Cutoff Selection Circuitry 

28 Gate Cutoff Selection Circuitry 

29 Invalid Means 



[Translation done.] 
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